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7 CHUONG 1
TONG QUAN VE PIEU KHIEN QUA TRINH

1.1 Sw phat trién cia ky thuit diéu khién qua trinh

Cong nghé thiét bi do qua trinh tiép tuc dwgc phat trien trong ca hai linh wvirc tng dung va nghién
ctru. Vao nam 1774 Jame Watt da lan dau tién sit dung hé thong diéu khién c6 phan hoi 4p dung vao trong
qua vang dé diéu chinh toc do dong co hoi nwde. 10 nam sau Oliver Evans da van dung ki thuat diéu

khién dé tir dong hoa nha may xay bot Philadelphia.

Ban dau. nhimg thiét bi do qué trinh phat trién rat chdm. béi vi ¢6 rat it qué trinh cong nghé dé
tmg dung. Vi vay vao cudi thé ki 20 khi cong nghiép bat d¢au phat trién thi thiét bi do qua trinh phat trién
theo. Tuy nhién. chi c6 thiét bi do qua trinh trire tiép 1a ¢6 thé thue hién dwge cho dén cudi nhitng nim 30.
Vao nhitng ndm 40, hé thong truyén dong bang khi nén ¢ lam cho cac hé thong phite tap va céc phong
diéu khién frung tam cé thé thue hién duwoc. Thiét bi do dién tir da tra 1én p116 bién vao nhirng ndm 50 va
tinh pho bién ctia né da lam cho cong nghé thiét bi do qua trinh phat trién nhanh chéng tir d6. Va chi yéu
trong vong 10 nam d6. sy xuat hién cong nghé méy tinh s6 da giai quyét nhitng viréng mac cua nhitng
qué trinh phitc tap hon. Tuy nhién, yéu cau dat ra kic nay la thiét bi qua trinh twong lai s& phai két hop

duoc hé théng s6 va hé théng fwong .
1.2 Tinh cap thiét cia dieéu khién qua trinh

Ngay nay tat ca cac nha may va xi nghiép cong nghic¢p déu dugce trang bi cac hé thong ty dong hoa
0 muc cao. Cac hé thong nay nhdm muc dich nidng cao chat lwgng san pham. nang cao ning xuat lao

dong. giam chi phi san xuat. giai phong ngudi lao dong khoi nhimg vi tri lam viée doc hai .v.v.

Céc hé thong tr dong hod gitip chiing ta theo dodi. giam st cac quy trinh cong nghé thong qua cac
chi s6 cua hé théang do Iuong kiém tra. Cac hé théng tr dong hoa thuc hién clitc ning diéu chinh céac
thong s6 cong nghé ndi riéng va diéu khién toan bo qua trinh cong nghé hodc toan bd xi nghiép néi
chung. Hé thong tr dong hoa dam bao cho qua trinh cong nghé xay ra trong diéu kién can thiét va bao
dam nhip @6 san xuat mong muon cua fimg cong doan trong qua trinh cong nghé. Chat hrgng ciia san
pham va ning suat lao dong cia cic phan xwong. cia timg nha may. xi nghiép phu thudc rat 16n vao chat

lwgng lam vice cua cac hé t11611g frr dong hod nay.

Dé phét trién san xuat, ngoai viéc nghién ciru hoan thién cac qua trinh céng nghé hodc ttng dung
cong nghé méi thi mot hwdng nghién ctru khong kém phan quan trong 1a nang cao mitc do tw dong hoa
céc qua trinh cong nghé. Do sy phat trién manh mé ciia cong nghé vi dién tir va cong nghé ché tao co khi
chinh xac. céc thiét bi do Iuong va diéu khién cac qua trinh cong nghé cang duoc ché tao tinh vi. 1am viéc

tin cay va chinh xdc.
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Trén co s6 danh gia ding dan vai trd to 16n cia viée 4p dung diéu khién qué trinh vao trong cac hé
thong san xuat, nha may. xi nghiép cong nghiép... ta tién hanh tim hiéu di sdu tim hiéu cac thiét bi do

hrong va chuyén doi ding trong diéu khién qué trinh.
1.3 Khai niém chung vé diéu khién qua trinh

Khai niém dic¢u khién qua trinh dwgc hiéu 1a tng dung cac ky thuat diéu khién tu dong trong dicu
khién, van hanh va giam sat cac qua trinh cong ngh¢, nham dam bao chat lwrgng san pham. hi¢u qua san

xuat va an toan cho ngudi. may moc.

Qud trinh 12 mot trinh ty cac dién bién vat 1y, hod hoc hodc chuyén do1i sinh hoc. trong do vat chat.

ning lwong hoic thong tin dwoc bien doi, van chuyén hodc luu tri.

Qud trinh céng nghé 1a nhitng qua trinh lién quan t6i bién doi van chuyén hodc hru trit vat chat,

ning lwong, ning trong mot day chuyén cong nghé nha may san xuat.

Qud trinh ky thudt la mot qua trinh véi cac dai lwong do dugce hodc/va can thiép duge. Khi noi tdi
mot qué trinh k¥ thuat ta hiéu 13 qué trinh cong nghé ciing véi cac phwong tién ki thut va cac phwong

tién ky thuat nhr thiét bi do. thiét bi chap hanh.

Mot cach tong quat nhiém vu cia hé thong diéu khién qua trinh 13 can thiép vao cac bién diéu khién
mot cach hop 1y @é cac bién ra ciia né thoa man chi tidu cho trede dong thoi giam thiéu anh huéng xau
ctia qué trinh dén moéi tredng va con ngudi xung quanh. Mo hinh tong quat cia mot qua trinh nhw hinh
1.1

Trang thai hoat dong va dién bién cua mot qua trinh duoc thé hién qua cac bién qua trinh. Cac bién
qua trinh bao g6111 bién vao va bién ra. Bién vao 1a mot dai Iwgng hodc mot diéu kién phan anh tac dong
fir bén ngoai vao qua trinh. vi du nhwr dong nguyén liéu, nhiét 6 hoi nwde cap nhiét, trang thai déng/me
cia role soi d6t... Bién ra 1a mot dai Iugng hodc mot diéu kién thé hién tac dong cua qua trinh ra bén

ngoai, vi du ndng d6 san pham hoic hru hrong san pham ra. nong d6 khi thai. ..

Bién trang thdi 1 cc bién mang thong tin vé trang thai bén trong qua trinh. vi du nhiét d6 1. 4p
suat hoi, mite chat 1ong. .. trong nhiéu trirong hop bién qua trinh c6 thé coi 13 bién ra.
Bién cin diéu khién (controlled variable) la mot bién ra hodc mot bién trang thai cua mot qua trinh

diéu khién, diéu chinh 6n dinh & gia tri ¢at hodc bam theo tin hiéu chu dao (tin hi¢u mau).
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Hinh 1.1: Qua trinh va cac loai bien qua trinh

Bién @idéu khién (manipulated variable) 1a mot bién c6 thé can thiép truc tiép fir bén ngoai. qua @6
tc dong t&i bién ra theo y mudn.
Nhitng bién con lai khong can thiép mot cach truc tiép hodc gian tiép trong pham vi qua trinh quan

tam thi dwgc coi 1a nhicu.

Céc qua trinh dwoc diéu khién bang cac bo diéu khién qua trinh. Bo diéu khién chinh x4c phai giit
can bang veéu t6 nang lrong hodc nguyén liéu chong lai nhitng sai léch xuat hién trong qué trinh. Hau hét
nhtrng bo diéu khién qua trinh trong thyre té 1a bo diéu khién phan hoi. Bo diéu khién dua vao gia tri do
dwoc cua bién can bién diéu khién. so sanh vdi gia tri dinh mite (gia tri dat) va si dung sai léch dé co tac
dong hiéu chinh theo mong mudén. Nhiéu hé thong phitc tap hon do gid tri ning hrong hoac nguyén liéu
dau vao hodc ca hai yéu t6 ning lrong va nguyén liéu cap cho qué trinh dé diéu khién dau ra. Dé 1am 1o

hon van dé nay ta xem x¢ét vi du vé binh trao ddi nhiét nhw hinh 1.2.

Céc bién vao cua hé théng la Iru lwong va nhiét d¢ dong lanh (Fy. typ). luu lwong va nhiét dé hoi
née (Fa. ty). Bién ra cia qua trinh 1a hru hrgng va nhiét do dong lanh ra (Fy. t11). Itu hwong va nhiét do
dong hoi nuée ra (F,. ty). Trong qua trinh nay do Ivu hrong chat 1ong van chuyén lién tuc khong dimg lai
nén ta c6 thé coi hru hrong dong va ra ciia cac dong cong chat 1a nhwr nhau. Trong hé thong nay. bién can
diéu khién 1a nhiét do dong lanh 11, bién diéu khién c6 thé 1a Ivu Iwgng hoi nuwée F» hodc nhiét d6 hoi
nude ty. trong mo hinh trén thi bién diéu khién duoc 1a lvu lrong hoi nude Fs. cac bién tyo. tag. tay durgc

coi 1a nhiéu quaé trinh trong pham vi xem xét cuia bai nay.
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Hinh 1.2. Diéu khién qua trinh trong binh chuyén nhiét.

Mach vong diéu khién trong hinh 1.2 dugc thé hién dudi dang mo6 hinh dé khai quat hé théng trén ta
¢6 so dé cau tric nhw hinh 1.3. Qua trinh ¢ day bao g6111 mot binh clnra va 611g trao doi nhiét. Nhiét do
cua nude duogc do béng cam bién nhiét - khi nén, cam bién s& guri tin hiéu dudi dang khi nén ty 1€ véi
nhiét do thuc téi bo diéu khién fwong twr khi nén. Nhiét d6 nude yéu cau duoc dat trén thang dit nhiét do
ciia bo diéu khién. Bo diéu khién s& diéu chinh tin hiéu dau ra tuy thudc vao sy sai khac gitra gid tri nhiét
do thuc va gia tri nhiét d¢ dat. Tin hiéu dau ra duoc dwa t6i van diéu khién. vi tri mé cia van phu thude
vao tin hiéu diéu khién. Luong nhict can thiét dugc dwa téi binh chuyén nhiét dan dén phuong trinh cén

bang dong luc gilta nguodn cap va yéu cau dap ung.

Nhitng thiét bi diéu khién khac nhau cé thé duoc st dung dé diéu khién mot qua trinh. Boi vi gitra
céc hé thong vat Iy co ban c6 sy fwrong dong vé dap tmg. Diéu nay duoc thé hién chi tiét trong hinh 1.4.
Hé théng vat 1i duoc diéu khién c6 thé béng dién, nhiét, thuy lye. khi nén, gas. co hoc va sit dung mat )
dang khac.

Qua hinh 1.4 d4 so sanh mot s6 dang hé thong thudng gap. Pac tinh dap tmg cua ching c6 dang

hoan toan giong nhau. Tat ca déu dua trén cung nhitng dinh luat co ban cua vat li va co hoc.
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a. Hé thong dién; b. Hé thong thuy luc; c. Hé thong khi nén; d. Hé thong nhiét.
Hinh 1.4. Su trong dong cia cac hé thong
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Dap tmg cua mot qua trinh theo thét gian xac dinh déc tinh dong hee hoc cia qua trinh Dap tmg
khong chiu anh hweong ca thon gian sé xac dinh dac tinh tinh cua qua trinh. Ca dac tinh tinh (trang tha on
dinh) va dic tinh dong lwe hoc (thay do1 theo thoi gian) déu phai dwoc tinh toan cu thé trong qua trinh
hoat dong cia hé thong va tim hiéu 1o trde khi tién hanh thiét ké bo diéu khién qua trinh. Didu nay giir
vai trd rat quan trong bon 1& néu ta khong tim hidu 8 va xdc dinh cu thé dic tinh cua hé thf;ng thi khi bat
tay vao thiét ké b diéu khién sé gap rat nhiéu khé khin D6 1a dang dic tinh dap tmg cia bd diéu khién
khong bam dung dang dac tinh cua hé thfing hoic 14 bd diéu khién khong tb1 tu duoc cac yéu cau dé ra
ciia hé thong gy ling phi nguyén nhién liéu dau vao...

1.4 Phan loai diéu khién qua trinh
Cac qué trinh cong nghé dwge phan loai theo nhiéu cch khéc nhau.
* Theo s0 bién vao ra thi qua trinh dwoc chia thanh:
- Qua trinh don bién: qua trinh chi c6 mét bién vao va mot bién ra, single — input single — output

(SISO).
- Qua trinh da bién: qué trinh ¢6 nhiéu bién vao va nhiéu bién ra. Multi-input Multi-ouutput

(MIMO).
* Theo dac tinh cua cac dai lwong déc trung
- Qua trinh lien tuc: 1a qua trinh ma ning lvgng hodc nguyen licu dau vao duge bien doi mot cach
lién tuc.
- Qua trinh ro1 dac.
- Qua trinh mé (h¢ lai) (hybrid system).
1.5 Cac thanh phan co ban ciia hé thong
C4c qua trinh trong cong nghiép tir don gian dén phitc tap déu bao gom 3 thanh phan co ban Ia thiét

bi do. thiét bi diéu khién va thiét bi chﬁp hanh ¢6 cau tric co ban nhw hinh 1.5.

Tin hiéu Bién T
Gindit | gy | déukhidn | Thiétbi | déukdién | Quatigy | ®EvEien
(SP) 7| dieu Kuen (CO) chap hanh MV cong nghe -
(LU) (MV) (V)
Tinhién do Vil do 4 Pat luong do
— Thaet b do —
(PM) ' (PV)

Hinh 1.5: Céc thanh phan co ban ctia hé thong diéu khién qua trinh
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Thuat ngir:

Gia tr1 dat Set Poimnt (SP). Set Value (SV)

Tin hiéu diéu khién Control Signal. Controller Output (CO)

Bién dieu khién Control Variable. Manipulate Variable (MV)

Bién duoc dieu khién Controlled Variable (CV)

Dai luong do Measured Variable, Process Value (PV)

Tin hiéu do Measured Signal. Process Measurement (PM)
a. Thiét bi do

Hinh 1-6. Mdt dang cam bién do thuémg gip.
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Thiét bi do 14 co s& cho diéu khién phan héi. chire ning cua mot thiét bi do 1a cung cﬁp mot tin hiéu
ra ti I¢ theo mot nghia nao dd véi dai lwong do. Mat thiét bi do g61n hai thanh phﬁn co ban 1a cam bién
(sensor) va chuyén d6i do (transducer). Cam bién thuc hién chirc nang cam nhan dai lvong quan tam cua
qua trinh ky thuét va bién d6i thanh mot tin hiéu. Pé thuan tién trong diéu khién cting nhuw n‘uyén di xa va
thuan tién trong viéc s dung cac thiét bi diéu khién. chi bao. tin hiéu tir cam bién duoc bién doéi thanh
dang tin hi¢u dién. tin hi¢u khi nén... boi b chuyén déi trude khi n‘uyén vé phan ar diéu khién. céc tin
hiéu chuan thudmng 1a 1-10V, 0-20mA. 4-20mA, RS-485... Céc tham 6 0 day co thé 1a cac bién nhw nhiét
do. ap suat, luu lugng. muec. ... va mot s6 dai lugng khac.

b.Thiét bi diéu khién
Thiet bi dieu khién hay bo diéu khién 1a phan cot 101 caa mot he thong diéu khién qua trinh trong

cong nghiép. Mot bg diéu khién c6 thé 1a mot thiét bi diéu khién don 1&. mot khoi phﬁn mém cai dat trong
thiét bi diéu khién chia sé (vi du bé PID trong mot tram PLC/DCS) hodc ca mot thiét bi chia sé (ca mot
tram PLC/DCS).

Tuy theo dang tin hiéu vao ra va phwong phap thé hién luat diéu khién. mot thiét bi diéu khién co
thé duoc phan thanh thiét bi twong t. thiét bi diéu khién logic. thiét bi diéu khién s6. Mot thiét bi diéu
khién s6 dwge xay dung trén co s¢ may tinh so6 c6 kha nang thay thé ca thiét bi diéu khién trong tw va
diéu khién logic. Mot thiét bj diéu khién s6 khong nhitng cho chat lrong diéu khién cao. tin cdy ma con
cho phép thye hién nhiéu clntc nang cting mot Iic. C6 thé néi rang tat ca cac giai phap hién dai (PLC.

DCS) déu 1a mot hé théng diéu khién so.
c. Thiét bi chap hanh
Mot hé théng:"'thiét bi chfip hanh cé chirc ndng nhan tin hi¢u tir b diéu khién va thuc hién tac dong
can thiép t&i bién diéu khién. Cac thiét bi chap hanh tiéu biéu 1a dong co. van, bom., quat gié. Thong qua
thiét bi chap hanh ma hé thong diéu khién c6 thé can thiép vao dién bién ciia qua trinh cong nghé.
1.6 Thoi gian chét clia qua trinh
Thoi gian chét sinh ra 1a do dic diém cua qua trinh thuc, n6 1am cho tac dong diéu khién cua bo

diéu khién dén qua trinh bi cham lai. N tinh tr khi c6 tac dong cua bo diéu khién, va trong subt khoang

thoi gian chét nay khong c6 d4ap mg nao cua hé thong xay ra doi véi tac dong dicu khién d6. Cac qua

trinh nhw trén thwong gap trong diéu khién nhiét @6, lvu heong, 4p suat , phan g hoa hoc.... N6 duoc

. . " o O

dic trung boi ham truyén cé dang bac mot hay bac cao hon vdi thoi gian chét nhe ham Fpm————

Tos+1

(FOPDT - First order plus dead time — khau quén tinh bac mot c6 thém thi gian chét). trong d6 Tp hang
50 thoi gian ctia qua trinh, 8p thoi gian chét ctia qua trinh.

Mot trong nhitng vi du dé thay trong thure té ctia thoi gian chét 1 bang tai. Thoi gian chét 14 thoi
gian ma vat li¢u dugce van chuyén trén bang tai, nd phu thudc vao chiéu dai va toc do cua bang. Thoi gian
chét gay ra nhiéu khé khan trong viéc diéu khién qua trinh, né 1am mat tinh 6n dinh ctia hé thong. suy
giam dic tinh, gay kho khan trong viéc tinh toan va Ira chon phwong phép dicu khién ciing nhw cac bo
diéu khién. Trong thue té, céc hé thong déu co thoi gian chét, do d6 cac bo diéu khién tot phai c6 kha

ning giai quyet thoi gian chét cua qua trinh ma no diéu khien.
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Bo dieu khién phan hoi kin dwoc sir dung trong nhitng treong hop nay. ding tin hiéu dau ra phan
hoi lai dé hiéu chinh lai tac dong dau vao va lam giam anh huong cua thoi gian chét 1én qua trinh. Mot
qua trinh ¢6 thoi gian chét 1am cho ta khong quan sat ngay dwge tic dong cua tin hiéu dicu khién. do &6
tac dong ctia bo dicu khién qua trinh bi tré 1a diéu khong thé tranh khoi. Thoi gian chét 1am bat ky tin hiéu
nao cling bi tré lai trong khoang thoi gian d6. Can chu ¥ 1 ddi véi cac tin hidu hinh sin, thoi gian chét 1am
thay d6i géc pha giita tin hiéu dau vao va tin hiéu dau ra. Vi thé thoi gian chét duoc coi la mot trong cac

yéu to kho khan nhat cua diéu khién qua trinh.

\ /

tn higu didu khign gid i dat

Cantraller

Hinh 1.7. Qua trinh van chuyén bang bang tai
1.7 Mach vong phan héi

Muc dich cuia hé thong dieu khién 1a duy tri sy can bang giita nguén cung cap dau vao va yéu cau
dat ra trong suot thoi gian 1am viée. Pé dat dwoc diéu nay nguwdi ta phai st dung bé diéu khién vong kin.
Piéu khién 14 phuong phap diéu khién dwa trén sai 1éch gitta tin hi¢u do dugc tir qua trinh vdi tin hiéu dat
dé dwra ra tac dong diéu khién pht hop va chinh xéc. Bo diéu khién vong kin duwoc sir dung cho hau hét tat

ca cac qua trinh cong nghigp.
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Hinh 1.8.: Bai toan diéu chinh (a) va bai toan bam (b)

Ta c6 hai bai toan diéu khién khac nhau la diéu khién bam va bai toan diéu chinh.

- Diéu khién bam ( tracking problem): c6 nhi¢m vu diéu khién bién ra cua qua trinh bam theo gia tri
dau vao tin hiéu dat. Bai toan diéu khién bam duge ding nhiéu trong diéu khién may méc. diéu
khién chuyén dong. trong diéu khién qua trinh diéu khién bam duge ding nhw trong bai todn khoi
dong/dumg he thémg. thay d6i ché do van hanh hoac diéu khién theo mé.

- Bai toan dicu chinh (regulation problem): cé nhiém vu duy tri dau ra cia qué trinh 6n dinh tai gia
tri lam viéc mong muon khi c6 tac dong ctia nhiéu. Trong diéu khién qua trinh bai toan diéu chinh

déng vai trd chi yéu boi cc gia tri dat thuong it thay doi trong ché d6 van hanh binh thwong. Cac

vi du cho bai toan diéu chinh nhw diéu chinh nhiét do. hru Iugng, ap SUat, 11611g do.

Hinh 1.8 minh sy khac nhau gitra hai bai toan nay.
Quan diém co ban cua mach vong diéu khién phan héi dwoc hiéu mot cach dé dang nhat khi ta hinh
dung rang ngwdi van hanh s& phai lam diéu nay néu viéc diéu khién tr dong khong ton tai.

Ta xét vi du binh chuyén nhiét st dung 11g116n nhiét ¢é lam nong nudc lanh. Trong qua trinh van
hanh bang tay thi hrong nhiét (lrong hoi mrée) di vao binh phu géc mé van. Pé diéu khién nhiét ¢o bang
tay, ngwoi van hanh quan sat nhict o hién thi va so sanh nd v&i nhiét do yeu cau. 10i sau do s& mé hoac
dong van dé nhan thém hoic han ché nguGH nhiét. Khi nhiét @6 da dat dén gia tri mong muodn, ngudi van
hanh s& git ¢6 dinh d4u ra cia van dé gitt nhiét d6 khong doi.

Bfmg diéu khién tu dong bo diéu khién nhiét do cting thye hién clntc nang nhw vay. Tin hi¢u do
dwoc dua t6i bo didu khién tir cam bién nhiét va so sanh véi tin hiéu dit sau do dwa vao bo diéu khién.
Dura trén két qua so sanh hai tin hi¢u bo diéu khién sé tu dong xac dinh dwoc tin hiéu do trén hodc bén
dwéi diém dat va thay doi hrgng me cila van sao cho phut hop t¢i khi két qua do dat t6i gia tri cudi cing.

Mach vong diéu khién phan héi don gian dugce biéu hién trong hinh 1.9. Qua hinh v& minh hoa
bén phﬁn fr chinh cua mach vong diéu khién phan héi. D6 1a thiét bi do. bod diéu khién tw dong, thiét bi

diéu chinh va qua trinh thye hién.
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Hinh 1.9. Mach vong diéu khién phan hoi don gian.

Mot van dé duoc coi 1a co ban dbi véi diéu khién phan héi doé 1a mach vong diéu khién tir dong
phai dwge khép kin. Diéu nay c6 nghia 13 thong tin phai dwoc truyén lién tuc trong mach vong. Bo diéu
khién phai c6 thé thay d6i diroc hrong mé ciia van dé van c6 thé tic dong dén phép do va tin hiéu do phai
dwoc dua dén bo diéu khién.

Néu duong dan nay bi dut & bat ki diém nao thi mach vong dugce goi 1a hé he. Vi du khi bo diéu
khién dat & ché @6 diéu khién bang tay thi phan tir tr dong trong bd diéu khién khong thé thay doi duge
hrong mé cia van. Vi vay dap trng ciia bo diéu khién tir nhitng thay d6i ma thiét bi do do dwoc khong tac
dong dén van, lic nay diéu khién tu dong khong ton tai. Diéu nay dﬁng nghia véi viée sy o mat cua bo

diéu khién s€ khong co6 tac dung gi khi mach vong bi ho.

Trong qua trinh thye hién chitc ning diéu khién, bo diéu khién tu dong st dung su khac nhau gitra
gia tri diém dat va gia tri do dugc dé dua ra tin hiéu diéu khién van. Tinh chinh xac va tinh dap ung cua
nhtrng tin hiéu nay la diéu kién co ban dé bo diéu khién thyc hién diéu khién chinh x4c. Néu cam bién
khong guri tin hiéu chinh xac hodc 1a cé su tré trong tin hiéu do thi kha ning bo diéu khién diéu khién qua
trinh sé bi sai léch. Tai cung thoi diém do bo diéu khién phai nhan duogc gia tri diém dit chinh x4c. Néu
bo diéu khién su dung khi nén hodc dién thi nhtng gia tri diém dat dua téi bo diéu khién phai dugce do
chinh x4c néu khong sé& xuat hién sai s6 gia tri dat. Luc do kha nang bo diéu khién diéu khién vi tri van
chinh x4c 1a khong dé dang. Néu xét dén ma sat trong van thi bo diéu khién khong thé déng me van chinh
x4c dé dua ra luu lrong nhu yéu cAu va s& xuét hién su khac biét gitra gia tri do va gia tri dat. Chinh vi 1&
do ta phai thuc hién viée trén nhiéu 1an dé xac dinh chinh xac vi tri cia van. Hodc 14 néu bo diéu khién chi
¢6 thé déng ma van rat cham thi kha ning bo diéu khién diéu khién qua trinh s& bi sai léch. C6 mét cach
dé tang tinh dap tng cua van diéu khién 14 st dung van vi tri. Van vi tri hoat dong nhuw bo diéu khién phan
héi diéu khién vi tri ciia van chinh xac frong vmg vdi tin hicu ra fir bo diéu khién. Tuy nhién van vi tri

khong nén st dung trong cac mach vong d4p tng nhanh nhw 13 téc d6 Ivu Iwong va ap suat chat long.
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Hinh 1.10. Van két noi truc tiép véi bo dicu khién

DO6i v6i diéu khién qué trinh chinh xéc thi bat cr khi nao xuat hién sai khac gita gia trj do va gia
tr diém dit déu duoc bo diéu khién givi tic dong ngay dén van dé dau ra cua qué trinh dat gid trj nhw yéu
cau.

Hinh 1-10 minh hoa van dwoc két ndi truc tiép dé diéu khién mirc trong binh ¢ vi tri gitta. Khi
mrée trong binh ting 1én. phao sé tic dong lam giam hru lwong chat long chay vao. Vi vay khi ma muc

chat 1ong cao hon thi lru hrong chat long vao binh sé giam xuong.

Cfing fwong fir nhwr vay khi myc chat long giam xudng phao sé tic dong mé van dé dua chat long
vao binh.
Dép tmg ciia hé thong nay dwge biéu dién bang do thi trén hinh 1-10. Khi ma myc chat long ting

i 0% dén 100% thi van s& di chuyén i vi tri m& hoan toan dén vi tri dong hoan toan.
1.8 Chon ché d hoat dong cho bd diéu khién

Phu thudc vao hoat dong cua van ma khi gia tri do dugc tang lén co thé dan dén su tdng hodc giam
gia tr1 dau ra cua bo diéu khién. Tat ca cac bo diéu khién déu co thé chuyén doi gitra hai ché @6 do 1a ché
d6 diéu khién thuan va ché do diéu khién dao.

Ché d6 diéu khién thuan dwoc hiéu 1a khi bo diéu khién nhan gia tri tin hi¢u dua vé fir cam bién
tang lén thi bd diéu khién sé tac dong dén gia tri dau ra ciia né ciing tang ty Ié theo.

Ché @6 diéu khién dao dwoc hiéu 1a khi bo diéu khién nhan gid tr1 tin hicu dua ve tir cam bién ting

1én thi bo diéu khién sé tac dong dén gid tri dau ra ciia nd giam theo diing ty Ié ting cua tin hiéu dua dén.
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Pé bo diéu khién lam viéc chinh xéc. c6 dép g ding nlnr yéu cau deé ra thi viéc nghién e,
phan tich mach vong diéu khién 1a diéu bit budc phai lam. Bude dau tién 1a phai xac dinh hoat dong cua
van. Nhu trong hinh 1-9. vi Iy do an toan cua hé thong ma van phai dwge dong lai néu thiét bi cung cap
khong khi bi hong. Vi vay van nay phai 1a van khi hoac van déng hoan toan. Budc thit hai 1a ta xét dén
nhitng tac dong cua sy thay doi cuia gia tri do dwa ve. Trwong hop nhiét d6 tang 1én thi lwong nhiét dua tdi
binh chuyén nhiét s& giam xudng vi vay van phai déng bot lai. Dé dong van thi gid tri tin hiéu fir bo diéu
khién tw dong tic dong dén van phai giam di. Vi vay bo diéu khién nay quy dinh ché @6 diéu khién dao
hodc ché do ting/giam.

Néu ta lua chon ché @6 diéu khién thuan, thi khi tin hiéu dwa vé tir cam bién tdng 1én thi luong
nhiét dua vao ciing tang theo dan dén nhiét do trong binh tang lén. Két qua 1a nhiét do tang 1én rat nhanh.
Diéu tuong tir ciing s& xay ra trong truong hop giam nhiét do va lic d6 nhiét do cling s& giam dot ngot.
Su lwra chon hoat dong cua bo diéu khién khong diang déu dan dén két qua la bo diéu khién lam viéc

khong 6n dinh ngay ca khi né dugce dat ché do diéu khién tir dong.

Ta cho 1‘éng hoat dong cua bg diéu khién dwoc Ira chon 14 thich hop thi b diéu khién s& nhan biét
nhw thé nao khi gia ftri tin hiéu dau ra dat duoc yeu cau? Trong hinh 1-10 1a mot vi du. dé gilt cho e
née trong binh khong d6i thi b diéu khién phai tinh toan diéu khién hru lrgng dau vao can bang véi hru
hrong dau ra. Bat ctr su sai khac gita dau vao va dau ra nao ciing 1am mitc née trong binh thay doi. Hay
n6i theo céch khéc 1a hru hrong dau vao (nguon cap) phai can bang véi hru Irong dau ra (yéu cau). Bo
diéu khién thwe hién viéc do béng cach duy tri sy can bfmg khi gitt cho toc do chay ¢ dau vao va dau ra 6n
dinh.
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~CHUONG 2
SO PO CONG NGHE P&ID

2.1 Y nghia chir viét tit

No | Ky hiéu Y nghia Y nghia
1 |AIS Air supply Nguon khi nudi
2 |BDV Blowdown valve Van xa ap suét
3 |DPI Difference Pressure Indicator  |hién thi chénh ap
4 |ESD Emergency Shutdown Dirng/ngét khan cip
5 |FC Flow controler bo diéu khién luu luong
6 |FCV Flow controler valve van diéu khién luu luong
7 |FE Flow element Cam bén luu luong
8 [FIC Flow indicating cotroller bo chi thi diéu khién luu luong
9 FIT Flow indicating transmitter Chuyén phat chi thi I,luong
FQIR Flow Turboquant Idicator bo do llugng Turboquant
10 Record
11 |[FY Flow convert transducer chuyén d6i luu luong dong-ap
12 |HS Hand Operated pneumatic Van hanh khi nén bang tay
13 |PI pressure indicator DPdng ho ap suit
14 |IP current pressure Bo chuyén doi dong-ap
15 |LAH level alarm high bado canh mic cao
16 |[LAHH |Level Alarm High High bao dong mirc rat cao
17 |LAL level alarm low béo canh murc thip
18 |LALL |Level Alarm Low Low bao dong mirc rat thap
19 |LC Level controller b6 diéu khién murc
20 |LCV Level controller valve Van diéu khién mirc
21 LG Level Gauge Pong hod mirc
22 |LIC Level Indicator controller D .khién hién thi mtc 1én SCADA
23 |LIR Level Indicator/Recoder Ghi,hién thi mtc 1én SCADA
24 |LSH Level Switch high Tin hi€u mic cao
25 |LSHH |Level Switch High High Tin hiéu mirc rit cao
26 |LSL Level Switch low Tin hiéu muc thip
27 |LSLL Level Switch Low Low relay  |Tin hiéu muc rat thap
28 |LT Level Transmitter Chuyén d6i phat cam bién murc
29 |LXY Solenoid XY van solenoid XY
30 |LY Level convert transducer relay  |chuyén d6i mtrc dong-ap
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31 |MCC Motor Control Center trung tdm diéu khién motor

32 |OP Operator Panel man hinh diéu khién

33 |PAH Pressure alarm high béo canh ap suit cao

34 |PAHH  |Pressure Alarm High High bao dong ap suat rat cao

35 |PAL Pressure alarm low béo canh ap suét thap

36 |PALL  |Pressure Alarm Low Low béo dong ap suat rat thap

37 |PC Pressure controller B6 diéu khién 4p suét

38 |pPCV Pressure controller valve Van diéu khién ap sut

39 |DPAH Differential pressure alarm high [Bao dong chénh ap cao

40 |DPI Differential pressure Indicator | Chi thi chénh ap

41 |DPT Differential pressure transmitter | Chuyén doi phat chénh ap

42 |PI Pressure indicator bo hién thi ap suat tai chd

43 |PIC Pressure Indicator Controller  [D.khién hién thi ap suat 1én SCADA

44 |PIR Pressure Indicator/Recode Ghi, hién thi ap suat 1én SCADA

45 |PS Pressure switch Chuyén mach 4p suét

46 |PSD Process Shutdown Dimng cong nghé hé thong

47 |PSH Pressure switch high Tin hiéu 4p suit cao

48 |PSHH  |Pressure Switch High High Tin hiéu 4p sudt rat cao

49 |PSL Pressure switch low Tin hiéu ap sut thap

50 |PSLL Pressure Switch Low Low Tin hiéu 4p suét rat thip

51 |PSV Pressure switch valve Van an toan ap suit

52 |PT Pressure transmitter Chuyén d6i phat c.bién ap suit

53 |PY Pressure Transducer Relay chuyén d6i dong-ap

54 |SDV Shutdown Valve Shutdown Valve

55 |TE Temperature Element Cam bién nghiét do

56 [TI Temperature Indicator b6 hién thi nhiét d6 tai chd
Temperature Indicator q

57 |TIC Controller b .khién h.thi nhiét d6 1én SCADA

58 [TIR Temperature Indicator/Recoder |Ghi,hién thi nhiét d6 1én SCADA

59 [TT Temperature Transmitter Chuyén d6i phat c.bién nhiét do

60 |ZAH Alarm hight Bao dong murc luu lugng cao

61 |ZAL Alarm low Béo dong mirc luu luong thap

62 |ZIC Position indicator close Hién thi vi tri d6ng

63 |ZIO Position indicator open Hién thi vi tri mo

64 |ZSH Level swich hight bao trang thaicao

65 |ZSL Position switch low mirc luu luong thap

66 |P&ID Process & Instrument Diagram  |So d6 xir Iy cong nghé va thiét bi
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2.2 Cic biéu twong

No Y nghia Biéu twong
1 | buong chinh. Main lines
2 | buong tha cap/phu. Secondary Lines
3 | buong gioi han khong duoc vuot qua. Skid package limit.
4 | Két ndi co khi. Mechanical Link -
5 | Kétndi co khi, co hoc .——o
6 | Puong tin hiéu do ludng, diéu khién. Measurement, Control
signal lines, 4-20 mAanalog | 7777777
7 | Puong cap dién nguon hoic noi toi qua trinh Ky thuat.
Electric Power Lines.
8 | buong khong dinh nghia L s
9 | 0low to 100 psi hight, binary (on/off) N
10 | buong tin hiéu thuy luc. Hydraulic signal lines. 0+3000psi
analog t
11 | Buong tin hiéu khi nén. Pneumatic signal lines, 3+15psi
analog W=
12 | Buong tin higu dién tir, &m thanh c6 dan dinh A_A o
13 | buong tin hig¢u dién tir, &m thanh khéng dan dinh N A N
14 | Két noi hé thong truyén thong, dir ligu, phan mem kicu noi oo
tiep. Serial signal lines. Low voltage DC punse , Diagital
15 | Electric binary signal, Hight-Low voltage. Binary On/Off
Tin hi¢u di¢n Binary.
16 | Ong mao dan. Instrument capiliary lines. Variuos Pressures,
analog
17 | Phan ctng, thiét bi don 1¢ ngoai hién truong. Discrete
instruments, Field mounted. O
18 | Phan cang, thiét bi don 1¢ vang so cap ¢6 thé ndi vao trung
tam dicu khién. Discrete instruments, Primary location @
normaly accessible to operator.
19 | xxxx trong trung tdm dieéu Khién @
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20

Phan ctng, thiét bi don 1¢ ving m& rong cé thé nodi vao
trung tam diéu khién. Discrete instruments, Auxiliary
location normaly accessible to operator.

21

XXXX vlng mao rong

22

Thiét bi hai bién hoic mot bién da chirc ning

elfo

23

Phan cang, Thiét bi chia sé hién thi & diéu khién ngoai hién

trrong. Share display, share control Field mounted. [ )

24 | Thict bj chia s¢ hién thj & dieu khién ving so cap c6 the noi 7

vao tr.tam dkhién. Share display & control, Primary -,
location normaly accessible to operator.

25 | XXxx trong trung tam dieéu khién 7

N/

26

Th.bi chia sé hién thi & diéu khién ving mé rong co thé noi
vao tr.tam d.khién. Auxiliary location normaly accessible to
operator. Share display, share control.

27

XXXX vUng ma rong

28

PLC ngoai hi¢n truong. Programmable logic control Field
mounted.

29

PLC ving so cap ¢ thé ndi vao trung tdm diéu khién.
Programmable logic control, Primary location normaly
accessible to operator.

30

PLC xxxx trong trung tam diéu khién

31

PLC ving mo rong c6 thé ndi vao trung tam diéu khién.
Programmable logic control Auxiliary location normaly
accessible to operator.

DI KDY K1 2

32

PLC xxxx vung mé rong

33

Phan mém chuc ning ngoai field

34

Phan mém chire ning diéu khién trong trung tam diéu khién

35

Phan mém xxxx trong trung tam diéu khién

glole
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36 | Phan mém chuc ning diéu khién ving mé rong @
37 | Phan mém chuc ning xxxx viing mé rong
38 | Trung tdm logic diéu khién ‘I’. Interlock Logic ‘I’. (Central
Control - Tu PLC). <>
39 | Phan tir luu lwong. Flow element C _]I:_ <
40 | Bom hoa pham. Chemical injection Pump ‘ E
41 | Binh loc khi. Air filter cartridge —
U
42 | Cot hiéu chinh. Calibration column u
42 | Pau 6ng da han kin. Welded cap —]
43 | Mat bich ndi ong vé hai phia. Flange
-
44 | Mat bich bit dau ong. Blind Flange
—|
45 | Giam c& ong dong tam. Concentric Reducer D
47 | Mat bich kinh . Spectacle Flange
—|T|—
48 | Van mo khoa. Locked open Valve [>LO<
49 | Van dong khoa. Locked close Valve >LC<
50 | Chi dan ‘Tt ... Pén ...". From/To unit
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51 | Thay d6i dudng/dac tinh. Line/Spec Change
52 | Valve cong. Gate Valve
53 | Valve kim. Needle Valve
54 | Van thuong dong. Normal close Valve
55 | Van cau cong giam. Reduced port ball Valve
56 | Van cau cong du. Full port ball Valve.
F
57 | Van kiém tra. Check valve. R»I
58 | Van bao vé an toan &p suat. Pressure safety Valve @
A‘
59 | Van diéu khién ap suat. Pressure Control Valve A{%
60 | Van diéu khién luu luong. Flow Control Valve i
61 | Solenoid Valve S
62 | Van goc. Angle Valve %
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2.3 Mdt sé vi du

Vi du 1: Mach vong diéu khién 4p suit. Luu dd a 13 co s& cho phat trién hé thdng va phan
mém, b la luu d6 don gian hoa qua trinh cong ngh¢.

o4z
DAl 0
AT-17 dridt | e
|_____ 14 AD-2l
| | 10\
| o™ | h/
0-200# | +

L ke

b) So hroc

| >

a) Chi tiet
Hinh 1.14 luu d6 P&ID cho vong diéu khién 4p suat

Mach vong diéu khién ap suat duoc diéu khien boi tram DCS. Gid tri dat duoc dua ra tir mot may

tinh thong qua duomg truyén dit lio. Mach vong diéu khién c6 nhan s 211, ky hi¢u vong diéu khién 11
teén lu d0 50 2. Thiét bi do ap suat dwoe PT-211 duoc noi vé Gng dan qua mot van khoa va pham vi lam
vice 0-300 PSIG. Tin hi¢u dign ra 1a dong 4 - 20mA dwoc duwa 61 dau vao AI-17 cia hé DCS. B diéu
khién va chi bao ap suat PIC-211 trén tram s6 2 (C-2). Pau 1a cia bo dicu khién duoc ky hicu AO-21
duoc dua 161 bo bién doi dong - ap sut (PY-211) gf'in tren van diéu chinh PCV-211. Van diéu chinh 13
loai ruyén tinh ¢6 trang b1 b dinh vi P (Positioner). Ca bo dinh vi va bo bién doi PY-211 duoc cfip nguﬁn

khi nén AS.

Vi du 2: Cho so 6 P&ID cua binh tach C-x nhu hinh 1.15. Hay :
a/ Thuyét minh vé xir Iy qua trinh dau.

b/ Xac dinh céc vong di€u khién kin & hd xtr 1y dau, chi ro cac thiét bi ctia cac
vong diéu khién do.
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a/ Thuyét minh qua trinh cong nghé xi ly dau gom :
_XUr ly vé cong nghé tach dau

Thuyét minh theo bién thién cia mdc dau tir 810 mm <+ 1480 mm
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_XU'ly vé an toan vé dau
Thuyét minh theo hai set point ciia muc dau la 300 mm va 1875 mm
b/ Vong diéu khién ¢é hai loai :
_Vong kin : xr ly vé cong nghé : LT501, Controller, LCV501
_Vong hég : xr ly vé an toan : LSLL501, LSHH501, Controller

2.4 Baitap
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‘ ~ CHUONG3
DIEU KHIEN CAC QUA TRINH CONG NGHE

3.1 CAC KHAI NIEM CO BAN
QUA TRINH SAN XUAT:

Quaé trinh SX 1a QT str dung nang lugng (dién, hoa, co, sinh ) két hop véi CSVC( may
moc, TB, nha xuong) tac dong 1€n nguyén li¢u dé nang cao CLSP.

—_—> —>

Nguyén lieu—*| Qua trinh San —»Phé& pham
' xuat
Co s6———» — Phé liéu
vat chat

QUA TRINH CONG NGHE

Bao gom cac giai doan va cac phuong thic tic dong 1én QTSX trong céac giai doan d6 dé
hinh thanh nén SP.

QTCN chinh 1a cach thirc san xuat.
Qua trinh cong nghé duoc hiéu d6 1a cac phuong thirc san xuit va cac giai doan hinh
thanh nén qua trinh san xuat.

Céc qua trinh diéu khién gdm c6: qua trinh tuan tu va qué trinh ngau nhién.

3.2 QUA TRINH TUAN TUY:
3.2.1 QUA TRINH TUAN TV NOI TIEP:

Qua trinh tuan tu nbi tiép d6 1a qua trinh nhiéu giai doan xdy ra lién tiép nhau,
khong dé 1én nhau va két hgp voi cac phuong thirc tac dong ta c6 mdt qua trinh cong
ngh¢ hoan chinh. (Hinh 8.1a)

Start 1 X1 2 X2 3 X3 ... n-1Xn-1 n Xn
*+—r—9——@—=9 o090
Hinh 8.1a

1 giai doan sé& bit diu khi dang & giai doan truéc va két thiic giai doan truéc va n6
s€ ket thuc khi xdy ra giai doan sau no. Riéng giai doan dau bat dau khi nhan Start. Con
giai doan cuoi s€ ket thiic khi n6 c6 diéu kién ket thuc.
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Thuat toan giai quyét bai toan diéu khién qua trinh tuan ty ndi tiép. Hinh 8.1b:

Start Y2 Y1
n_l_o - 1+ 4 >
\
Y1
| |
Y1 X1 Y3 Y2
| | o . + ( >
\
Y2
| |
Y2 X2 Y4 Y3
| | 5 + ( >
\
Y3
| |
Yn-1 Xn-1 Xn p Yn
IR s . s o
C )
Yn
| |
Hinh 8.1b
Thi du thwe hién mét chu trinh lam viéc cia may giat nhw sau:
A Bom 1 [ Gigtl T Xa 1 [ Vat+Xa
yl X y2 12 y3 13 yd T4
Bom 2
e b
Gigt+ Say i VAt + X& 2 |« i Xa 2 <i Giat 2
T9
v9 8 y8 T7 y7 T6 vé

X: Cam bién phat hién muc nudc day. T1—T9 thoi gian delay cho mdi khau lam viéc. Ta
phan chia cac giai doan lam viéc Y1—Y9. Chuong trinh dugc viét nhu sau:
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Start Y2 Y1 T7 Y9 Y8
() ()
Y1 Y8 ‘ T8
| | | | _( >
Y1 X Y3 Y2 T8 T9 Y9
| | 5 +H ( > | | +H ( >
Y2 T2 Y9 ‘ T9
" () " —()
T2 Y4 Y3 s
: " () i ‘
Y3 T3 " \ >
f () f
T3 Y5 v4 y2 Giat
| | + ( > | | < >
Y4 ‘ T4 ?’?
| —< > y9
T4 Y6 Y5 A )
0 (.
5 | ()
| | ?":'
Y5 X Y7 Y6 y7
| | . + < > | |
. ‘ o .
1 —( ) a V&t
AL o T
\ i
Y7 ‘ T7 5§
N _( > ?’ﬂ’ <0y>
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3.2.2 QUA TRINH TUAN TU SONG SONG:
Qua trinh tuan ty song song d6 1a qué trinh nhiéu giai doan xdy ra déng thoi cung
nhau bat dau va cho dgi nhau két thuc. Két hgp véi cac phuong thirc tac dong ta c6 mot
qua trinh cong nghé hoan chinh.

Xi-1 Yi  Xi Al Xal A2 Xa2 Xj-2 Aj-1 Xaj-1 Aj Xaj Yi+l Xi+1

»
|

Xbl B2 Xb2 Xk-2 Bk-1 Xbk-1
Thuét toan giai quyét bai toan diéu khién qua trinh tun ty song song

Yi-1 Xi-1 Yal Yi
| | + 4
N
Yi Ybl
| | t
Yi Xi Ya2 Yal
| | — + 4
N
Yal
| |
Yaj-1 =~ Xaj-1 Yi+l Yaj
ol et { >
Yaj T
| |
Yi Xi Ybh2 Ybl
| . t 4
N
Ybl
J O I R
Ybk-1 Xbk-1 Yi+1 Ybk
C )
Ybk
| |
Ybk Xbk  Yaj Xaj Yi+2  Yi+l
| s | | . ‘ t 4
Yi+l
| |
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Thi du thuc hi¢n chuong trinh sau:

+B-
Start A+ A—
C+C-
Phan chia giai doan
(Y2 Y3
vi [B+/B- | ve
Start A+ < —
Y 4 Y5
C+/C-
Chuong trinh thyc hién yéu cau trén:
Star Y2 Y1
| | + 4
\
Y1 Y4
| | +
Y1 A2 Y3 Y2
| | s t ( >
\
Y2 Y1 . A >
L | |
\
Y2 B2 Y6 Y3 ve
J .t > v
Y3 T ||
| Y2 B
| | 4 >
Y1 A2 Y5 /Y4 va \ c
- ° o S > | | [
\
Y4
| |
Y4 C2 Y6 Y5
| | S t ( >
\
Y5
| |
Y3 BL Y5 Cc1 Al Y6
N e [ I O,,,< >
Y6 j
N
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3.2.3 QUA TRINH TUAN T CO CHON LUA:
Qua trinh tuan ty co chon lya 1a qua trinh ¢6 ré nhanh gdm nhiéu giai doan xay ra
khong dong thoi nhau , két hop vo1 phuong thue tac dong ta co 1 QTCN.
Xi-1 i Xi Al Xal A2 Xa2 Xj-2 Aj-1 Xaj-1 Aj Xaj Yi+1l Xi+1
® o o—

Xbl B2 Xb2 Xbk-2 Bk-1 Xbk-1

Thuat todn cho qua trinh tuan tu ¢6 chon lya

Yi-1 Xi-1 Yal Yb1l Yi
oL AHJ,ﬁ,,,,ﬁ,,,{ >
Yi
||
Yi Xij Xp Yaz2 Yal
| s 4 + 4 >
N
Yal
||
Yaj-1 Xaj-1 Yi+l Yaj
|| — " [ >
N
Yaj
||
Yi Xi Xp Yb2 Yb1l
|| — | | ) " [ >
N
Yb1l
||
Ybk-1 Xbk-1 Yi+1 Ybk
|| — " [ >
N
Ybk
||
Ybk Xbk Yi+2 Yi+1
|| — " 4 >
N
Yaj Xaj
e
Yi+1
R I ]
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Thi du vé thuc hién qua trinh tuan tu co chon lya:

Vidu l:

Start A+ —

Phan chia giai doan:

Start A+H—

Y.

Xp=0

Xp=0

Xp=1

i B+B-—
——>

C+C-
T’{

B+|[B-
C+]|C—J
Y2 Y3
B+/B—
c+/C-
Y4 Y5
B+|/|B-
C+|l|C-
Y6 Y7

Sinh vién tu viét chuong trinh theo giai thuat trén

—> A-

Y8

Bién soan: ThS. Pham Van Tam
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Vi du 2:

Xe ¢6 thé qua trai hodc qua phai (QT,QP)
BT o Gia su ban dau xe & vi tri nhu hinh

Khi nhan Start xe s€ QT , néu gdp vat can trude khi
[ gap X2 thi xe dung luodn, néu gap vat can sau khi
_I: gap X2 thi xe dung lai 3s r0i QP dé dung lai ¢ X2,
— — néu khong gap vat can thi xe s€ gap X1 10s r0i
QP QT QP, néu gap vat can trude khi gap X2 thi xe dung
lai 4s roi QT dé dung lai ¢ X1, néu gap vat can sau
khi gap X2 thi xe ding 3s roi qua trai dé ding lai ¢
X2, néu khong gip vat can xe sé& dimg luon & X3

I

X X3
St ops”
X X1 T2(108) —>
v T 4(35) X2
xszT2—>TD2 T Qp2 b4 1 QT4t
%
X T3(4S)
StartQT1 5p3 1 or3t
% T1(35) X 2
—>D1 T QP17
X
%

QT =QT1+QT2+QT3+QT4
QP =0QP1+QP2+QP3
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3.2.4 QUA TRINH TUAN TU CO LAP VONG:
Qua trinh tun tu co 1ap vong la qua trinh thl_Ic hién 1ap lgi mot chu tr’inh khi mét diéu
kién nao do6 thoa man. Qua trinh 13p vong két thuc khi di€u kién do hét thdéa man vong
lap.
Xi-1 Yi Xi Al Xal A2 Xa2 Xj-2 Aj-1 Xaj-1 Aj Xaj Yi+1l Xi+1
o— «—> o*—> @ o— o*—> >
Xg=1

Xq=0

<
<«

Qua trinh tuin ty c6 Lip vong it nhét phai cé 3 giai doan.
Nguyén tic chia giai doan:
+ S0 giai doan cang it cang tot nhung trong 1 giai doan khong dwgc chira 2 trang thai
ciia cung 1 phén tir.
+ Trong vong lap tdi thiéu 3 giai doan.
+ Qua trinh song song 1 giai doan ¢ thé xem nhu noi tiép.
Luu d thuat giai cho qué trinh tuan tu c6 lap vong nhu hinh:

Yi-1 Xi-1 Yal Yi
|| t ;
Yi
|1
Yi Xi Ya2 Yal
| | s t (
\
Yaj Xaj Xq
[ S J Lffw offfj_tffq
Yal
||
Yal Xal Ya3 Ya2
| | s + (
\
Ya2
|1
Yaj-1 Xaj-1 Yal Yi+l Yaj
B I Tt it
Yaj T
||
Yaj Xaj Xq Yi+2 Yi+l
| — 1 + 4
Yi+1l
R o
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Thi du cho qu4 trinh tuan tu ¢ lap vong:

Thi du 1: Thyc hién qua trinh sau:

yl y2 y3
Start A+ TA-B+TB-
N Sm///

N

1 y2 1 y2 y3
Start A+ T A- StartA+TA-T
s | S/

-

\\\\EStoo ///// \\\\\‘Stoo

Thi du 2: Thyc hién qua trinh sau:

yl y2 y3
Start A+ TB+B-T A-

N
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Bai tap:
Bai 1:

Cho hé thdng can dinh
lurong nhu hinh bén.

A B ABVAVB)V la céc
van dién tur.
MA,MA0,MB,MBo,Mo

la cac mirc can khi du
Y hodc hét khdi luong.
A B MT la may tron, phai

tron thém it nhat mot
thoi gian T sau khi
nguyén liéu xa xudng hét
hon tron.
MA,MAo MBMBO  in V chi duoc mé ra
:I l: \ / khi nguyén liéu da dugc
VA VB tron xong va c6 thung
MT bén dudi.
Hay thiét 1ap gian d6 qua
trinh cho hé théng.
T 3+2.5+2+2

\ Mo
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MA
AT D1 Mo VA T D3
) MBO

Start <

Bai 2:
Cho bang chuyén hinh sau: Khi ynhéan Start Bang chuyén thung M1 chay, khi thung t61
X1 tac dong M1 dimg lai, M2 chay, tao roi xuéng, cam bién X2 tac dong vao bo dém C
khi di1 s6 qua C tac dong, M2 dung lai, M1 chay tiép.

Start |\/|1T M 2 TM

X2—C

Stop

=0 [2}-c ]
0
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az2 al

Bai 3:

Cho hé thdng phan
loai bi den va tring
nhu hinh. Hay vé
gian d6 qua trinh va
viét chuong trinh
diéu khién cho h¢
thong trén

CB phat hien vat X1, mau X

b2

c2 cl

=

S

1

koo

X1 T
Start D1T D2 T

—

XC,

—> A+ A-
A+ A-

C,
Qc, T
XC,
—>A+A-
A+ A-

C

Qc, T

XC,
—

X1
B+B-D37

XC,
—>

Bién soan: ThS. Pham Van Tam
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Bai tap 4:

Cho hé théng nhu hinh, khi nhan start V1 mo ra, nguyén li€u 1 dugc chiét vao bon tron,
dén khi HSW1 tac dong thi V1 dong lai, V2 mo ra nguyén liéu 2 duoc dua vao bon tron
khi bdn tron déy HSW2 tac dong, may tron MT tron thém ti thiéu thoi gian T, M s€ kéo
bang chuyén thung, néu & dudi co thung thi X tac dong, Vo mé ra cho dén khi XX tac
dong, qua trinh chiét nay duoc lip lai cho téi khi LSW tac dong, mé nguyén liéu méi s&
duoc tron lai néu khong nhan stop.

Vi V2

IT;:

—LI | MT -

—— HSW2
——— HSW1
_—
- LSW
Vo
X [ xx
0
( )

Stop

HSW1 — HSW?2 LSW

viTv2? DlT N
Start <

LSw XX

—>TM2TM3

TX
‘M1T p2D3
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3.3 QUA TRINH TUAN TU NGAU NHIEN

3.3.1 PHUONG PHAP HUFFMAN TRONG DIEU KHIEN QUA TRINH
TUAN TU

Vi du: Xét gian d6 trang thai sau:

(o))
~
oo
O

Uy F . QG . -

PR [ A

ab, ab, ab, ab, ab, b GO ab, ab,

Lap bang chuyén doi trang thai, khoanh tron céac trang thai tir né chuyén dén céc
trang thai khac.

1T a;b; | asb; | asbs | by | A+ A- B+ B-

1@2 1 1 o | 0o | x
23@ o 1] 0| X

6@7 X | o] 1|0
7 @801x0

8 1 0 X 0 1

Dé giam bot cac trang thai, ta két hop cac trang thai ma ¢ do trén mdt cot co clng
trang thai hay trang thai X (Don’t care)

VAN T ab; | azby | azby | ab;
0 (178 (D] 2 [(D
nm|23 Q@ @ » | 4
o1 (4565 [(© ] 7 |(W
00 7
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Lap bang chuyén do6i trang thai. Dya trén nguyén 1y hoat dong ctia RS-FF ta xay

dung bang trang thai. (y; cho R;Sy, Y, cho R,S,)

Nhic lai nguyén 1y hoat dong RS-FF:

R[S [Qn+1 Qn |Qn+1| Rn | Sn
0 0 Qn 0 0 X 10
0 1 0 0 1 0 1
1 0 1 1 0 1 0
1 1 0* 1 1 0| X

S R /Qn+l
1 +
\
Qn+1
I
S R\ /Qn+1
1 | 1
\
Qn+1
I

Vi du: Hang y;y,=10 c0 a;b; ¢ trang thai 1 bén do d6 R;S; 1a 0X, tuong tu cho
a,by tir trang thai 2 khong bén sé chuyén sang trang thai 2 bén tuong tng y; chuyén tir
1—1 do d6 R;S; 1a 0X; Hang y.y,=11 ta c6 a;b; & trang thai 3 bén do d6 R;S; 14 0X,
tuong tu cho ajb, tir trang thai 4 khong bén s& chuyén sang trang thai 4 bén twong Ung y,
chuyén tir 10 do d6 R;S; 13 10; (Luu y Tixr 7-74-7).

R |yiyz2|aib | azb; | azbs | b2 | by | agby | agbz | b2 | S
10 0 0 0 0 X X X X
11 0 0 0 1 X X X 0
R1 S1
o1 X X 0 X 0 0 1 0
00
10 X 0 X X 0 1 0 0
11 0 0 1 0 X X 0 X
R2 S2
01 0 0 0 0 X X X X
00
Rut gon R4S va R,S, ta duoc: Start y2 yl
R1=y2a1b2 ° iy < >
Sl=a2b2 ._0120 - b2° i alo
?f)hazbz ?/1| b2
S,=a,b —
27 a2 b1l yl y2
Chuong trinh nhu hinh bén. I s + < >
)|/2| i a2°
L— DO b20
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R |vyiy2 aqzb, ab; | azb, abo| S
00 X 0 1 0
10 1 X X X
i 11 0 X X X Il
01
00 X 0 0 0
10 X 0 0 1
Ra 11 1 X X X .
01
00 0 0 X X
10 X X 1 X
At I X 0o | o x | A
01
00 X X X 1
10 X 0 X X
B+ [, X X | 0 | B
01
RUT gon ta dudc: ( y1>
az2
Ri=y,\ Qb
S1=a,b,
R,=a,, b2
S=Y,a4b, — o < y2 >
A+=y,\b+y,D, .
A'=y2\02 yl bl
H A+>
B+=YQ02+Y1YQ\G1 y2 \
B'=G'|b2 l l
y2 a2
+ 4
y - (A)
| . (
N +>
yl al
| |
al
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Rut gon R;S; v R,S; ta dugc:
R1=y,a;b,

Sl=a,b,

Ro=Y1820,

’S,=asb,

Chuong trinh nhu hinh sau.

Start y2 yl
2 b2 b
®——D0 a o v o v} alo
i b2,
a2 b1l yl y2
®—D0 o v [+] H / >
5 N
)|/| i a2°
—) b20

3.3.2 PIEU KHIEN QUA TRINH CONG NGHE CO NGO VAO NGAU NHIEN:

Quia trinh cong nghé c6 ngd vao ngau nhién 1a qua trinh ma cé dau vao thay doi
ngau nhién bat ky thoi diém nao nén khong thé chia thanh cac giai doan duogc.

Pé KS QTNN ngudi ta khao sat hé thong thong qua cac trang thai. Trang thai la mot t6
hop cua cac ngo6 vao voi cac ngo ra cua hé théng vao mot thoi diém nao do. Hai trang
thai c6 ngo vao gidng hét nhau, ngo ra giéng hét nhau van c6 thé 13 hai
trang thai khac nhau vi tinh huéng dan dén chiing @ 1a khac nhau hodc don
gian la vi chung ¢ nhing thoi diém khac nhau. Hé thdng s& dugc dién ta
bang gian d6 trang thai 1a tip cac trang thai va cac cung c6 hudng lién két cac trang thai
do6 vai nhau.

Thi du khio sat hé thong bao dong:

Suco: X1 —— Hi: THONG [— 71: Coi
Xdcnhansycs:X2 — BAODONG |  75.pen

1. Khi c6 sy c0 xay ra: Coi kéu, deén sang.
2. Néu c6 xac nhan su co: Coi s€ hét kéu nhung deén van sang néu su ¢ con va den
tat khi hét su co.

3. Neéu khong nhan xac nhan sy c6 thi Coi van kéu , dén van sang cho du sy c6 da
hét.
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Trang thai

1 2 6 6 2
UL p— RV
00 1\ 1u
5
Z1 &
=Y 01 \e—/ 11 10 \\
Z2=y,+Yy, 00 "\ ot o1 g
5 3 4

TTAX1X2 00 10 11 01 Z1 /2
1 1 2 5 0 0
2 6 2 3 1 1
3 4 3 5 0 1
4 1 4 3 0 1
5 1 3 5 0 0
6 6 2 o) 1 1
15 1 2 3 5 v 1
2,6 6 2 3 5 y2 2,6
3.4 1 4 3 5 y3 34,5

Z1= Y,

L2=Y,+ Y,

S1= XX,

R1 = xlx_zy2 + X, X,
S2=xX,Y,

R2 = X, X, + X, X,
S3 = XX,

R3 = X_1X_2y1 =+ sz
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Qn Qn+1 Rn Sn

0 0 * 0

0 1 0 1

1 0 1 0

1 1 0 *

| JL

L2

Y\X | 00 10 11 o1 00 10 11 o1 00 10 11 o1
00 | O * 0 0 0 * * 0 2 3
10 | 1 1 * * 1 1 1 * 3 S
11
01 | O 0 0 0 * 1 1 * 1 5
o0} * 0 * * 0 1 0 0
10] O 0 1 1 * * 0 0
11
01 * * * * 0 0 0 0
oo} * * 0 * 0 0 1 0
10| * ¥ * * 0 0 0 0
11
01 1 0 0 1 0 * * 0

Thi du khio sat h¢ thong bao dong khi phat hi¢n 2 vat ngi lien tiép:

Bién soan: ThS. Pham Van Tam
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h1l

X2

—
-/

h2

h>h1
hi1>d>d1
d>h2
Khoang cach
xuat hién >
di

ﬂ
J

d dil

Vit & bén trai hodc bén phai ving cam bién X1, X2: X1, X2 khong tac dong(=0)

Vit drng ndm bén trai duong thang qua X2: X1 tac dong(=1)

Vit dimg ndm trong ving X1, X2 nhin thdy: X1, X2 tac dong(=1)

Vit ngd nam trong ving X1, X2 nhin thay: X2 tac dong(=1)

ONNO)

-0
® ®

@

/

@

TT\X1X2 | 00 10 11

01

()]

H w

0 NN AW IN[—

5N 00 [EW O |—
N

N EEN EEEre ~

- -0 00000 N
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1 1| 2 5 | v
2,3,4 ] " | vz
5 6 g | va
6 " 2 7 | va
7,8 8 2 Y5

S1l= X1 X5 Y3Y4Ys
R1= X1)(_2 + X_1X2 Y3

S2=x,X,

R2 = XX, ¥,

S3= XX,

R3= %, %,Y,
S4=X%,Y,

R4 = X, X, + X, X, Y
S5=x,X,Y,

R5 = X, X,

Thi du khao sat hé thong bao vé may khi ¢é su co:
Khi nhdn R néu khong c6 18i F va khong ¢6 su ¢ x thi M sé& chay

Néu su cd xay ra M tit va F=1, nat R mat tac dung. F chi tré vé bang khong khi sy cb da
hét va nhan S 2 1an ( trong lac nhan khong dugc co su co).

© @ O
~

—%) @
RS

o
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T\xS | 00 10 1 01 F
1 1 2 6 0
2 3 2 7 1
3 3 2 4 1
4 5 7 4 1
5 5 2 6 1
6 ] 7 6 0
7 2 7 4 1
1,6 1 2 7 6 Y1

2.3.7 3 2 7 4 Y2
4 5 7 4 Y3
o) | 2 6 Y4
1,6 1 2 7 6 Y1
2.3 3 2 7 4 Y2
4.7 5 2 7 4 Y3
5 5 2 6 Y4

F = Yo+ Y3+ Y,

S1=%XS

R1= XS + XS = X

S2 =xS

R2 = XS + XSy,
S3 = xS + X3Sy,

R3= xSy, + xS
S4 = xSy,
R4 = xS + xSy,

Thi du khio sat hé thong khéa nhi phén:

Bién soan: ThS. Pham Van Tam
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@%

Thi du khio sat hé thong phan loai vat ngin, dai, trung binh.

h hi
¢ & o L X3
O —O
( ¢ — 4 )
> - d1 T
d < >
d2
e'/// :
1y 2
/ N / N
000 |,/ 100
. onn ) L 000
. L

h>h1 Néu d<d1 S
2d>d1 Néu di<d<d2 M
L oo d>d2-d1 Néu d2<d G
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Thi du khio sat hé thong bao bom luin phién:

{ ) B2
v >
( ) Bl

Gia st ban dau bon can dudi X1
Khi muc nudc cao hon X2 thi 1 bom
s¢ chay, Khi myc nudc rat dudi X1
thi bom do sé€ tét, khi muc nudéc mot
X3 lan nira cao hon X2 thi bom kia s&
chay, néu muc nuéce cao hon X3 thi
X1X2X3 ca 2 bom chay, néu cao hon X4 thi
B1B2 van V dong lai, néu dudi X4 thi V lai
mé ra. Néu muc nuée rit dudi X2 thi
X2 bom nao chay trudc sé tit trudc.

X4

X1

12 11
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T X1X2X3 | 000 100 110 111 Bl B2
1 1 2 0 0
2 2 3 0 0
3 10 3 4 1 0
4 5 4 1 1
5 6 5 4 1 1
6 1 6 7 0 1
7 6 7 8 0 1
8 9 8 1 1
9 10 9 8 1 1
10 11 10 3 1 0
11 11 12 0 0
12 12 7 0 0
T\ x1x2x3 | 000 100 110 111

1,2 1 2 3 Y1
3,10 11 10 3 4 Y2
4,5 6 5 4 Y3
6,7 1 6 7 8 Y4
8,9 10 9 8 Y5
11,12 11 12 7 Yé

Bién soan: ThS. Pham Van Tam
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S1=X X, XY, Yo + X X0 Xa Yo Y3 Ya Vs Y6 = X1 Yo Yo + XX Yo Yo Va V5 Ve

R1=XX,X3Y, =X, XY,

R2 =X X, X35 + X X, X3 Y3 = X Vg + X3 Y3

S3= XX XYy V5 = X3, Vs
R3=X X, X34 =X X,

S4 =X, X, Xa Y5+ XX, XsYs = X Xy Y+ X Xs s
RA = X, X, XYy + XX, XaYs = X, Yy + X, Ys
S9=XXX3Ys = X3Ys

RS = X1X_2X_3Y2 = X1)(_2}’2

$6=X X, XY, = XY,

R6 = X,X, XY, = X, XY,

Bl=Y,+Y;+Ys

B2=y;+Y,+V;

Bang trang thai hé thong phéan loai xe ngan, dai, trung binh khi khoang cach xuat hién 2 xe 16n
hon d2-d1 va d>2d1 nhu sau:

TT\x1x2x3 | 000 | 100 | T10 | 010|011 | 111 [ 101|001 | S|M |G
1 1] 2 0|00
2 2|3 0|00
3 3|4 7 0|00
4 9 4|5 0|00
5 5 6 |0/1]0
6 1 10| 6 0|00
7 8 | 7 001
8 8 6 |0/0]|0
9 9 |17 6 |1/0]0
10 2 11| 10 0/0|0
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11 3 12 | 11 0o/0|0
12 4 | 12 13/0/0/0
13 16 14 13/1/0|0
14 17 15 14 0o/0|0
15 19 | 15 0o/0|0
16 16 | 17 6 |0/0|0
17 17 | 18 10 0o/0|0
18 18 | 19 11 0o/0|0
19 19 | 12 0o/0|0
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